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(57) Abstract 

Liquid is applied and subjected to a heat treatment to form 
one thin Him among an insulating thin film, a silicon thin film and 
a conductive thin film constituting a TFT. A substrate is 
spin-coated with the liquid which contains a thin film component 
and is supplied from the coating liquid storing part (105) of a 
spin-coater (102). The substrate to which the coating liquid is 
applied is subjected to a heat treatment by a heat treatment unit 
(103) to form a coating film on the substrate. If, further, the 
coating film is subjected to laser annealing, etc., one of the film 
qualities, crystallinity, denscness and adhesion is improved. If the 
coating liquid or resist is applied by an ink-jet method, the 
utilization efficiency of coating liquid can be improved and, 
further, a patterned coating film can be formed. A thin film device 
which is low in cost and has a high throughput can be obtained. 
By manufacturing TFTs with a manufacturing apparatus having 
the high utilization efficiency of the coating liquid, the initial 
investment and the cost of a liquid crystal display are significantly 
reduced. 



ICS 

S 



ttmm 



T 

101 



K>7 

A- 



ios 

S 



Bait* 



mamm 



02 K>3 



S 

•04 



101 



103 ... hat tro*t»ont unit 

104 ... <mloodor 

105 ... oo«*lng liquid •torlno put 
104 ... control unit 

107 ... tMptnturt control unit 
1M ... ovoeuttion mf9tam 



(5 7) mm 



MMLMt5^i:(at)MtSo (102) «tf 

ttftfiff (10 5) *&«i&<*ft*. ^M^^^tf^^a«±{c^ / tr>3- 
h-r^o Mtt^fi^^tifeXtRtt^ suum (10 3) s& 

h#s<* MttoftAa^ox^mssi-e tft tsar * c a c i o , «o 



***** 



A L TA"<=^T 

AM TA->=T 

AT *"-xh9T 

au yr 

A2 T-tf A-^-f v>+> 

B A &X=.T • **>V *zSV+ 

BB '<A-/<Kx 

BE ^4F- 

BF ^#t*7ry 

B C J? T 

B J 

BR 

BY 

CA 

CF **T7y ***■ 
CG 

CH X** 

CI a- h - ^rfT-A- 

CM fi/A>-> 

CN 4»a 

CU 

C2 ^x73*fnH 

DE F«? 

DK f>^-^ 

EE xxh^T 



ES > LR 

Fl LS 

FR 7?VA LT 

CA LU 

GB » LV 

C E ?»*ST MC 

C H MD 

GM #VtfT MG 

CN *-T MK 

gr 

HU ML 

ID >f>K*VT MN 

IE T-f/P^^K MR 

I L -fx MW 

IS T-fx^^F MX 

IT -f*!JT NE 

jp a* nl 

KE *-T NO 

KG *A-:?X*> NZ 

KZ *?7X*> RO 

LC *>hA*W RU 

LI !>t^v*»**> SD 

LK 3E 



*-9^7 

= J*X— A> 

*— *>-F 
x**-y^ 



SC S^**-* 

SI XP«7x-T 

SK xo? r *T*fpBI 

SL S'x^ior* 

SN Hr + XfA- 

SZ x?i??>K 

TD K 

TG K-rf 

TJ *J>*x*> 

TM K**j*~x*> 

TR K A>=» 

TT hJI-^r-K- 

UA 

UG QH-y* 

US *B 

UZ *X*<***> 

VN **xK-fA 

yu a-=/x?trr 

ZW 5?>/<7* 



WO 97/43689 PCT/JP97/01618 

1 

BR ffl S 

f«^^^^SCT)3!^iH:x TFT£iSm/flX-r v > ^^^t "f * T 4 
h 'J ^7ii B B B I>r^I-efeS. C ©t B B B^^II± TFT i: -entail* 

XgtlTffiftZtiZo m 1 7 CT F TS<S6 0©^HgP$:^ 
GK G2, ♦ • • GmCD&tc.&ttiS.OWmiiL&lZ, TFT6lW$^5. 

cot f t 6 1 (Dv-xnmiv-xf&t&ff&zti. Y\s>on.mzmmn.m>G 

zM&t 4 x >ym^izm-5^x. tft 6 i ^nft-Lxmrnume 2izma^ti 
Zo m^it. wmmM6 2 t&mm.m m^-r) rs&nmz ± o ^tottm-v® 



WO 97/43689 & PCT/JP97/01«18 

Tt<t(3lfilct5:i:t-, TFTatg6 0±C»tl5Cfc*$.^ 

So TFTcDi7^htt x zvmmmmm&cDWi&nx ho^K^ut^o 

^©M^fililo^^OilfeSt^off^tztt, -j^CNPCVD (Nomal Pres 
sure Chemical Vapor Deposition) T-tiJK/P<Z>l£-&#<£^ LP (Low 
Pressure) CVD^PE (Plasma Enhanced) C VD #ffli> ZtiZo &mmT-ftm. 

©>>U3>m*x PECVD^LPCVDtt)f^n5, ££{3. :®«>ij3 

^gTtt, 7*7X7041, -r^>©3i#aiL. -Ya-xoMMMff Uar>fr*> 



WO 97/43689 PCT/JP97/01618 

3 

g*ft{wliL S I ©»jfittffi£igtrcfc*. tot> TF M£M© 
(D®m ISO l.RXf&'g $. *) fa ±T? * o 

*snbtt* *^M^gp , 3-r'©ai5©^*a^©i^g(c«c2>^{t"e«c<. j&jbix 

— M£a±ttflia&TiaJS"e*ao stR-y-i' x©*§Httex !RiB§ic:/?KBgg 
B©*3Mb&tt^&£ fctzft-So 3©)^m> »^P^^ttS^^©i^^f-^SU 

^XiftaStfcgilfc&o $ e>C^©^tC^y^>yX«. Ix^X hBft^XfljPj&g 

T-fc t). ^^-->^©fe»©xg*s?fM^fiR^S©x|ii!&$:lg^:-rsgHi:^ 

tc$§fc&v^T*& t), hM©Mffl^^A s ^{bUTi>-Si:i>-5P^A J feSo 
^7fcx*§£m^ft£*S©^7t^EC*>fc>3<K:3;* hft7j^tt> 

T F TSIR©^iH*=3X h&%L&mm.*&iMK:$>Z>o 



W097/43W9 PCT/JP97/01618 

C V D flft N X^v* m<Dft& tZft-lttZZt <DX g 3 W tt^t -f * 21 Of * O^ig 
**8W©*&(HI!i©Bttau tt#0IK:J:»)Si«l«^t-45l»®Mtt(Z>j|!iH 

— arte*: u b^xzix by^^zmzzt&xgzmmT^'i x&v 

H i: ig -T 3 ® * ¥ S <t t £ c: h ** t £ -5 &J5£| ? ^ w ^ & v * ti £ ffl i> fc H / 

§§ £ m« r s 3 t tz & * 0 
<s;tsmte**mif>t< titzmzmmmg nxn *> mien ( > a *v >*£^&s* 

*?§j££:T3Spin On GlassJgtfcfiftO t *%sWL£-fZo 

mzm&±<Dmiem iz^mm^M uti^ji ( > u *v t 

SSpin On GlasslII£ BfcO &MT5X«i: N 



WO 97/43689 c PCT/JP97/01618 

5 

i/U*V>1&ei*M*ffija£T SSpin On Glass (SOG) M#*oe>ftToao L 

Gm£$tL=F A&mmx * * ^ y * #$g£ u^-r Z(Dmm&$> *) . mmxmrs 
mmztizmmx'&z* 

<, KMsr^XTtt****)* %-mx*>&z>®.m<Dmm<z>mmmt i,xQimxz 

i*t£i**ix, mmmi&mmm&xbkzo&mtitm&tzztix^zzii&iif-z 
®.m?£izxnM-rzz£&X'%Zo 



W ° 97/43689 6 PCT/JP97/0,«18 

SL^o :(DI20M1^ b— V 7 --)],£ felt? >7"T=.-)Uz < i: $ % jg 
@5§ B$ m £ T H fll "f * C # X £ a o 

&££$?FmM&mAT2>j5m&m^t>tix^tz&^ ^mMxi±m^m^ l& 
ftttgtix. mzm i<DMm&&b tix\,^zzt&&$iL^o z 



WO 97/43689 PCT/JP97/01618 

7 

mmm^m^mmm^^ l < izimK&mm^izxtfomm-rzm 1 
ft t t ?&s?<fb -r 5 c: t * m±x % z o 

dCDi!Bj§#mt£^M£ff£fi£-r3t:l£s *>^-}>A (In) StF^X (Sn) 

tiTOitas. c©i^iToii^v>iiii, mmmzmwmmii Lxt>m 
mxzzo 



WO 97/43689 PCT/JP97/01618 

8 

Z<D?>9? hj£}n£T(:f ^1 TO®3>^^ Mt x 
I TOttSW*«i:&?K 7S5iSM^^^^g©T^^>f 77 h g**stg£®i 

3fr-5©ciauTv^o 

r^mmm(Dmmizm^tirz±mmm^Hm.t^%--t^ztifiX'^Zo c©« 

BUSB^-^^tt. HUlBT®(B'JJlP^^M{C^fife$ixfc^l©3>^^ 

^^^LTHtflBV-^^t^M^t^^n^o -A\ HUlBiS^M«x mrlB 
TJB«JBBB»ft»«*«t lfmB±»<W»Hlfi»«C^*nfcJB 2©3 >^ ^ h * 



WO 97/43689 PCT/JP97/01618 

9 

Sv>£m&D-&-5<aS£ff£fi££ftT hi/3— Hi£Dfc^o Z(Dlttbs WMMM 

z?-rzt. 7- lititopicii, w-Mtotmmttif 



WO 97/43689 PCT/JP97/01618 

10 

mttmz x mm tc mm? z z t # x- # * „ 

mdmm&mmifis TmmztiLm-rzTmwmrst&mmt. mrmmmmmm 
± iz t* x gird^- * m t. ag*t* ^ My * bm t £ pjjs iz x mm? sct^t-s^o 
h*-frZftvxmmv-xm$tzm%#3izmwi£ix2>o mfiB3*mf±;*M 

v 9 mtt x 8f 83± »« JI «fc m HBT® ftl Ji TO*£J& ic Jfcsfc;* ft SB 2 

mtzm m>& * m * * in cd m ® ± iz mi &zm mttng&mm £ ti a o 

mmm&mmtzBf£$tiftm i<dzj>#? h*-n<*fnsxmtBv-xmmzm, 
%mzmwt£m« mmmm&x^ v2W£mmTmmmmmmmizBm.£tiiz 
m2<Dn>#? h^— juz-frvxititE k u<< >mmzm,$i,fttztgffi.gtiz> 0 *v 
x, mmm^{^m^mui. mnE±mmmmmmm(Dm.m±£mm$ mtE±m 
immmt&mm;izmi&2titzm3(Dzi>? ? h*—)i%frvxmzmm&x'iv* 

WzM^,$}lzjgWigti& 0 
*&W<D{&<Dmmiz&ti&. 

mETtn h »; ? xmmiiM\i>iLxm&£tiz>ttiui&&i:. 
miETZTizr^ h *) ? x&fctwmttfomRmizmAiftitzmiiimii. 



WO 97/43689 PCT/JP97/01618 

^RgcDigM^W *©§^75i£©£ <=> tzfoommz&tite, 

c Bfig-r 2. = h z ®m a -r a o 



W097/43689 PCT/JP97/0W18 

EJ3tt. D7l/tSTFTO»IIltfeSo ' 

So 

*I©»r®0T*&3o 

mi 3B\ 01 2<Dmfcm*p%iWT'<Dx\z>=i— b^^m^^-rmv&mmmi 

014fcfc, *&B^K < t3m©&#M^IicDraj&0T&*o 

<s e toes <* v * -5 mm &m,<d —as * as* u t a% r ¥ m mr- & * „ 

0 1911 mi 8© I - I ' ttCfflS-rSffiB-CWttLfcWiBBlTfc** 
02 0 (A) -02 0 (D) fciu 01 9 IZfntT^^^ :7v h iJ97S|[(DH 



WO 97/43689 PCT/JP97/01618 

m -ft & & fa ? m m m -e & * „ 
021^ ei 2 o iz^tJimumzfio&j:m*7F-rmffim'c&z> 0 

023tt s 022©II-ir i&fcte^r£<4gT*©#r®0T*<fcSo 

02 4fct> 02 2 C^t7^r-f 77 h y **St££^i£-rSfc:fcfc^Tx 0 

02 6li, 02 2© I I - I I ' «Cffla-r*ffiBTtaBrUfc*«M©»4* 
S27 (A) — 0 2 7 (E) l±, 02 6 C^t7^7-f 77 h U **SIE©$g 

02 8 (A) -02 8 (E) It, B2 7©l«fc5ISJfcSSSJfi«**l*lli*i5* 

030 B290iii-nr acffia-rattB-cowisia^**. 

03 1 (A) — 03 1 (F) fciu 02 9t^t7^r-f 7^ h U ^^»tE*« 

it?>i:^tot, 02 7 {z^-rxaw^tzfif^ : &xig^?js-r»T®0T-fe^o 
e mjKfijc ^nx i > % mm &t&<z> - g& * l t * -r ^ ® 0t- & * 0 

03 3« s 03 2CIV-I V iCfilt5fiiiT0l(I0f*4. 

03 4 (A) -0 3 4 (D) tt* 0 3 2 {z^-? ? Z ^ 4 7? h y **g*g££!f 

03 7 (A) -0 3 7 (C) te, 0 3 ${Zm-$r?>?T4 7? h y 



WO 97/43689 PCT/JP97/01618 

14 

03 8 (A) (B) H\ ^©ffe©^©^^^!!^^^^ 77 h 
039 (A) s (B) l±, it$tMJBi.V*mmn(DnMM<D? > 9 9 

JU T * §t m £ El 19 K »t3 V > T m L < afe BJ1 T * 6 

IB instil 

tft &^tr»Ky w 2-D(om*&jffi&M&. m 3 sra4t^n^n 



WO 97/43689 PCT/JP97/01618 

IS 

ft. TMil3 2fct4£B&£*x££ tifi&Uo m4iz^X. >f-Ymm3 4%. 
V^ttC&^ftfc^- hS£©T£ x h*gli£18&3 6 

£*tSo H13 4<0±iz\± > #H!g>> U n >£D^-^^;i/fgi^3 8 

1^38S, 3 8 D#JM£ftT^£o SiI?imJg4 0 fct x £JSIB*SUI 4 2 

3 8 Si:1t^toJ;:}gj^£ft&o #*>\ 4 2 i: v-;*lS&4 4 i:(±P)Rf{3 

ft. 3-**)\,mm3 8 c±izjvm£ tut?- **jn%mm 4 6«u v— ^ • 

-f >M1^IK3 8 SStfS 8 D$:^y^>^-rsi^C^-r^;bfSM3 8CS§lt 

ttt^ ^p^$:±^sfc»(ciii^mfii2 2 tv-xf&2 4omizm2<Dmmmm 
mzmvx. mmmm2 2 i:v-*f&2 4<Dmm*ik!sbzm&}i?2>z:£&x$ 
fe^>utt % y— htii 8 t&tiiztizmTr.istjL^tf— hm*>v—7>t&2 4 

tt5ui:*sf#S. TFTi?o±$fcl±Tl:, 5&ftm 

«^ffl3i««©^R«c^jat:-c^j«rs»^t:o^"catti!ii-r*. 



WO 97/43689 PCT/JP97/01618 

h#T'£* 0 >>vif>©r>i:o{^ [Si H2NH] n (nlijE©&&) T'ifc 
*K tfWl/t KD^IF >£mfr*iS<> Jfc*!5 (fli) At) rjfras* 

U^7if>j OTOtM^ntl^o [SiH 2 NH] n^©H*«7;P 

Jt<&0iJi: LT* 1^ ? ixfc^tiMltS ^ tt^Jli:«:* S OG (Spin-0 
n-Glass) m*m? £ Z. h&X B Zo COSOGMfciu isU * 

SOG#<fc»3 x 7)izi-)l?j:¥ti<m&£ LTfffl^tiS. S O GflMtt^Sfti* B 
LT L S I ©®Fig^JliltI{£ffl£ftTVN£o S O GWk\±m^y^ X7j|Q 

1f>£<&J8T£tl^tco^TI&«ii5-rSo 

^s?iJE-rsRBt)(343v>-r, s OG/iii£ttj!jniftjc®ffl?-£fc©T-ifco"cfc&^ 0 

*K£-*fc-3-^JfcDaiL. 1 02 izJS^ X^tRfca&jgf So ^ 

-^10 0 1 — V 1 3 0±iz««l 3 2#J^flR 



WO 97/43689 PCT/JP97/01618 

17 

*£*U 5** *^>1t 1 3 4©^X;H 3 6*>£tf 1) ^>7lf> 1 3 8#S«1 3 

cA*ie>ft:fc *k ^ i , ei i 2 tc7j*-f rftfrnmau 1 0 5 iz^^nao #U 
i 3 4 ats±t:^^^nso <*e>tc, i 3 o©iu«u 

C«£*K SI 3l3^T«fca tfU *>^1f> 1 3 8##7*3£tgl 3 2 <D±MlZ 

1 3 Oi^iajs^^iHi^^fFrgtt. ^ i tzTFtmwm 1 o 6T-$"j^i^n^ »8>m-c 1 

OOOrpm^t'B^liU 1 0 0 0 rpmt2 0#St^$^ £6 

tz.my&iz&±-r%o z(Dm^0ki^tzx. -^v^^vxDm^mcDmmtimi o 
■e^ ioo-35o e c, io-6 ofrr^mmmzti. s i 02t3^j&£*tSo z 

^j$gR©«13tB# USEE;* l02©**h*'TA£: 

2 tiSHgp 1 0 3 UKigmiftfim 10 8 MStfeJ. ^jffil^nifeilitfif^ 

01 fc^r&#S»«K^J&8»"Ctt% 0 3C*TTilM6»Kl 2* y— M6 

®mm«§2 2 i: v—7>mt$.2 4<omiz&®iJ&zm{\mtitTz>m&tz. *© 
mim&mmm&m 1 <Dmw*mm\sxmif>mizxfef&Tz>z tx. 



WO 97/43689 PCT/JP97/01618 

1 o 

t^o ^2ic^r^M{is ^ i iz7jk-rmw<Dm®.m® i o 3 inmD«n6©s i© 

MSgUl 0 3 Ai:. ^>D-^1 0 4 hCDHafc, lg 2 ©gMasgp 1 0 3B£iB 

fg 1 ©MM 10 3 AfOiSftl^J: t)A^4 0 0-5 

o o°cizx 3 o - 6 oft<Dmmm&ftoi)\ »z\,\&^>-7-r \,— j vt> 
znizx y- h mum 1 6 & ^o^Him, m 1 ©^mmsb 103 -e<z>g& 

cvDti&<Dj3&Mmvm^tc#>. n&mttT f t &m&ztizm&iz^ tft 
&b.s ic £ * i^igijiifr^ t t & «t 

m 1 Sfc(iia2 t^-r^^^^mgp 105 mz&wztizmifii&ii lt* > »; 

3>)ft^£^<tr*£#:£/jm-r£ci tX. m 1 £fc«E!2©l&|gtl3ll>2S©£;fiJffl 
LT. mftist)zj>mZBf£-rzztifiX-%Z> 0 

m^m^m^fi^>^v=i>m : ir<Dnmi±, mzito. 0 1-1 ozzm©*>© 

*IJ£©*>©# 1 0%> 1 0 ^mWT©*)03b« 9 5 %££«>fc 0 ZCfciScDS' V 3 



WO 97/43689 PCT/JP97/01618 

19 

£ f# * £ i: #T- # * o 

K«?fci:&*U M«{£^SM 0 5C§i^^o *LT, D-^l 0 5 

^utm-r^o *lt, m^mmm<Dm^.tmm^m^^izx^-^ 1 3 o* 
&tc. Migp i o 3 1 tiii i coisaigii i o 3 act, m^mumf&f&o 

m2(Dmm^m^tzm^iz^ £*>tcsg2©Mi3igM 0 3bkt. 
£fsi<z>*M&5i»i 0 3 At?©»iaaa*«fc tJ^^sj^T'ia«t^-r*<» 

c©^ 2cDHamsgP 1 0 3BKtIMS!lIt5c:i:T\ fg 1 ©gMfflJias 1 0 

0 5 ©5fcJ||££mB\ D — VI 0 In fg ltD*t>:3 — * 1 0 2 A, 85 1 <Dm*& 
SHIJl 0 3 A. Sf§ 2 CDf&JMSP 1 0 3Bs M2(DX^>zi — 9 1 0 2B, Ml 
HP1 0 3M7>D-yi 0 4 £W >7<>JgMLTl>*«> SB 1 >3 — * 

1 0 2Atl ^Urj>^i:^^3-^t©!S^M^«W-r2)lg 1©^«[« 
©g&l 0 5 AfcSU©#J»»l 0 6At«$n5» IS 2©Xtf >Z3-*gB 1 

1 0 5 B hW> 2 ©$W8B 1 0 6Bt«^*i5 0 

0 6©^ii^gtt x ms(Dj$,mgiW(Dm2(Dmmm® 1 o 3 b&. 
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wl± s $>z>o me *<Dmmm& i o 3 tn2<D® l %im& i o 3Bi:^ — o 

(SiHO -$>i^>^> (Si 2 He) tm^ztxzifi. ^m^\±^^> 

7>-^h»;^v> (sisH 8 ) tz¥(Dn&<D ; > ; 7>%:m^z>o i/^>m<Dm&&, 

t^7>ii-l 11. 9°(\ ^i/7>*s-14. 5°C. h>Ji/7>tf52. 9 
°C, ^ h^is^y (Si<Hi<) #10 8. l°CT*Jfe2»o =ZJ i? ? >& 

KI7t3*5V%T. O — ^2 0 lf*t» hfr£#^*^«#l;|£^5o|fc»)tt}£*i 
TD- KDy^i2 0 2C«&i££tU D- 0 2li^M^g7 1 1 IZ 

«Hih*coTV>*^tf — * 2 0 3 tc^i&Ls h U h 'J 

2 0 7*»£t^ ^^>1?-47>LT^f^^*tg±(c^^ix*o X^>3- hgp 2 

0 3-ettIellSIStfc 1 0 0 73S2 0 0 0 rpmt»?,2 0#«tE#lH]|£L h U 

mE.±jtmm&.tte^x^2>m KDMLTO2 o 4{cis*>fc:$SjiS£*u 300- 

4 5 O'CT'gfl 0#*ftM!S;riJKffa*«l 0 0AcDi/'j3>W^H5, & 
lc> ^^X*te{±iK^I2ffi±^i:I^^^'6toTV^-5m2©^«lSg^5 2 0 5 izl&mz 
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C<fc»K i/'J^^M^JS^-fb^ti^o #^;*St£fcfcD- Kd y £^2 0 6 

;ifi^I2 1 lti, 2ood-Hd>^I2 0 2 , 2 0 6 £&tt$*L« 
l&fc, ^tr>u- hgiJ2 0 3, mi, m 2 ©^SSP 2 0 4 , 2 0 5«$ 

i^©it2^T*nifiJc-r?>©^a* l^o ?it^^>3-^2 0 3, mi<D 
immsb 204 m 2 (Dtotmrnm 2 0 5 a. mnmm 2 1 1 c <t d # 

*U ^rSI4#ffl^CDMff«3§ (1. 0-0. 5£lES]*) #&}f<*ft*o >^> 
=ZJ >^ ><0&&mSi (TLV) l±5ppmT;fc»K ^>"5 >&ZTSS)k<Di'? > 

03. mi, m2(D®cwm%i2 04, 205 t^^^ix?.^^g2 1 lamm. 
a, ^^>^^MS^br^^^^^s^a2 i2i3g^r-So ft> m7(D&mm 

120 1 ~2 0 7iiIV>ty- h^Jl-rx-mffiZti, ^fcLfci/7>5SI452o 

x&&&n&^* ^^wxf- v<dWl&.&, &&rapas 2 1 oxumztiz 

>£<£/B-r&i:£fci:-4 0°CWTMI: L<tt- 6 0 °C]^Tlc$iJI8l$nSo 

s^^>-$> h y ^>©«e»2 o 8-*>&i&^>r > (ig^-fc-r) &ia&#JffiJ8P2 

yy^>-?>h'J LT^-T c ft tiffin 

&J0. 4^EEx ^^7>Ol^Eli$E> -4 0°CT'#J0. 3IEtife*Ci§ 
#I&U ^j&JHE£T*£££ttTl:f SifcgtfJfcfco C©fctf>lc. dft£,^>*g 
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Ztztbtz, *t?>n — $ 2 0 3 1 , 8! 2 ©fft£ailgis 2 0 4 , 2 0 5 £> 

t$ # ^ (z J: £ 2jdJ£ ttS8 i: b X i> <fc t * o MEE^mx- t±is £(Dffi&um.&± 

its ffiD^Jglc&ttSaS Xt>D-^2 0^OSil^ 

*tf>3-* 20 3-^Sgl, fg 2 cDgMMgp 2 0 4,2 0 5 ©rtSBC*? 

^■r^^lllg^fig^SS-O^-f Lit *>©-£:£> So !Pt», ^7©3§2©g&M 

SSB 2 0 5 tD-KD-^12 0 6 ©HOC* m 1 ©* tr>3 — hgp 1 0 2 JSiVffo 

Sfc seisms 0 7^ioi{ftpit'eab5. ^ft?nfci'U3> 
Mtix >=i-* i o 2 (z*5iNTx *v*s^v>-&mm<DSOGm&m*ii£ti 

*tr>3 — ^2 0 3, fll 1 , m2<D?famm$(l2 0 4, 2 0 5«u i7 i:lRl«tC 

^fZftjjxmmm.cDnELtfLmx'&Zo m 1 t-H:ieig!i©^^>3- * 1 0 2R& 

£?Zo i©fci?)©Mtii^Il 0 8T-fr-5o 

££?-^> y zt >m l £&mm<D¥?-m*ftfflX' % z>(dt~, t f t 

> y 3>M©^llto£*©ii&^JIII©M^£^ oT**^. £©*§£•*>, 06 
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'#l;&feLT*>&^#> H] 1 0 1 1 t^tiot, ^F«i«B^#tt»JB4^ 

tt% y -^aVRSxf^SSJIi: S i «ft**«w t % fcfc* «fc *> £ 5/ 
D^t>^'jv-&tft5ift^ Siftttl 0 OmUfeDaS^g©P 2 0 

5 s^tts s o GM^i^i^it tt^ts. z.<Dm-&. m 2 com 

Gm&m&l 0 5C* U 1 0 2 J: DttSJ^** 

asiti^tSo $e>c7t>3-^ 102 iza^x. 1 0 0 0 r 

p rafSte^IeltetS C i:T*. buISIBS OGMi: LXStl 0 0 0 A 
n^>o i©=f*Mfc«*«=*ktt, «l©»«ia»10 3A-C3 0 0-C75S5 0 0 
"CTaMraStU WL^KVoW 2 O 5 £^ir y >^7Xli:«:5. y 
tfJ&J&SftfcTFTSfctt* SS 2 1 0 3 B 7>77--^ 
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Z4 

2**Bl#i*ft, *<D±lZi/ *)3>M 1 4 *s^^-->^^tiTV%^o ^— h*g& 
SE^U =j>«<Z>v-;* • Kl-f >i:«cS«BJ^l 4 S. 1 4 D <c& U-tfefiS£ft* e 

d iUHfiMDigfcfcEl 3 tzmf T F T (Dmwmfr t>9tfr% «fc -5 MtttfgjR® 
d"Tr> JSRB&liftU&iftOIISU =F Ml#l$4r&MiJK5 0 Lfc&lcefe«>TiiifM L 

««JBar**»-er4. tetrad 2 «£&»)tt££iCT&Kfc:*i*s v-^i^y 

«a©«»JK-Cifc*i:PI«ft:T«i«&ifillS[©^^^^3Bc D> M^^BIfcJ; D^fiK 

e&£ft*o ^^tttfiiis 4tffflnia0iii$n5is ^«j»Mie 

S'— bm.tfiifi 1 KQ/DII©Ni©V- * • Kl/W >^iS3 3 Sx 3 3D#B 
EJc£ft£o 

.fcftfcf, EI3 lZ7rs'rzi7\s1-m<DT FT(c*ji,\t\ V— * • Kl/^f 
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FT{Zi3l>Tiis CVDSf: cfc-SV-X • K U-f MHOM 

i:#T-£&o Bl, EI 2 <D^*£&mgB 1 0 5 tc#^£iT,SM#fcfc. 

SIS* 1 0 0 0 r pmT®fe£-frT^©M^M£^!R±-K;*£>=i- ht5. £ 
e>lC. 0 1<DlM3IgBl 0 3&*VW£E2©Sgl2>fMJISBl 0 3 ACT. 2 5 

©TO^Cfciu ^CDia*»CAUs A Is Cu> Ni. Co, Cr, ITOft^ 
02t, ZM&m&l 0 3i;fcJ£tlll©MLJISBl 0 3AttfJSI4*^#i^{:t 

#&3o zcDm^i-iz, m2<Dm2(Dmmm^i o 3 bct, ^#Maa*3 0 
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settle:*? a c^^T-^-So mm<D&m&& 

Shot?* Ag©±tc^^,4 3 -r-^b^niz< vna l-^Cu^if^^^t/^ii^^o 

fciu tiffin > ^ A i: X£##^d — ;KHi: 9 7 : 3 ©JtJfc-e 8 %B2^£ 

M/ITO- 1 0 3 L) LTfcts >^>7Ai:f«l 

;*Xh©it#9 9 : 1 A>£> 9 0 : 1 0 £ TCD$gfflC$> 5 "TS C 

fevtco jt, 02©i i ommm^ 1 o 3 act, 25 o°c~4 5 o°co^^ 

4>fe^^li^#Ea^*"Z: 3 0^-*»5> 6 O^-cd^ 1 ©^jag^fxofco &tz, fg 
2 © j&MTO 1 0 3 B , 200 °C~ 4 0 0 e C(D?km^ *f#H^T' 3 0 

m^t^mtmom^m: (itod -tfimmtsMo ±i3^s^j:»). my? 

5 0 0t>^f D — A~ij$j2 0 0 0*>yx hn-A© I TOIKtt. 
h^iTt* 5 1 O'Q/D- 1 0 4 Q/DT% ftjg3©35# 9 0 %iil±ilU *) . ®l!im«s 

4 i hLT+#&tM£fi!f;i*: i t oi&h-r -5 c s * 0 h&ib^ i vmmm 

&<DI TOjJgKD^-hjSKfcfc 1 0 8 ~1 0 , Q/D©*--^T*<fc3#. iSIE^CD 
C<DM*& I T OflgOBfifcfclu El 5 ^fcttEJ6 t^lC.toT, i^ITO 

j& is sstt ft i t o mo m. m z mmm-c -r * c £ # t- # * „ 
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-^3 0 1±C3£«3 0 2#S^«!&#£n-t^*o U^X Hif£te«mB&3 0 7 
fr£>0M&8 3 0 6 SilbT^-f a^O-fr^f K 3 0 4 CtftilS£i'l£o US^X hi* 
££>lc x 7=-f K 3 0 7 CKttfeftfcftflHD^X^S 0 5 SIS 

3 0 2±C#»fc:£<©! f * h 3 0 3ilTl^^*l5. 
yx;i/3 0 5©l¥arriBE4^ 1 5C^r« IS) 1 5 ttW 9 Jx. v b TV 

<D^y tzmtiLtemm-c*** ^i^oiii-ei/y^ h£Rtm-ra<fc-5fc:fc 
ot^So i^s?x httADntf 3 i i^e»««&P3 i a^^ux^^tr^^sps 

1 3 C?83-* 0 4£l&tK3 1 5C?&*L-CV^5b:a:y*^3 1 4 ©MIBC J: t> ttifi 
I&IE3 1 5 ^rttf-f 3 1 3©<«*#»^3^ttiiaiir*. U^htt 

^rttr-f 3 1 3©#St#*£'J>-f S^S^X-M/OS 1 6*»e>tttf3£*U ^ri'tT^ 
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4 3 1 3©fti*5iijDtSi:§, M±«|&p3 1 2i»t,+ttT>f 3 1 3 

miStlX*** Ml 4t.^Lfc«J:-5(:, ^153 0 2*fe{±f^^3 0 4*s 
*§##Jlz|£g!j-f* oT. StR^iiffcus;^ h # h - jz ^ ^ ft * „ 

El 1 SlCfc^T. yX;UD3 1 6©iH^Jty^tt. «#fte**-P 1 tfft i 0 
0>unu «*ftK^^P 2#&mmT<fc£o ;XJ1/P3 1 6®PgliSl O/zm 
0 Otfm^J. -Ifil©RtttJMtt^ l Ong^ISl OOngt> ttffi 
b 3 ttffi&ftl OtxmTim&l 0 0//mtfe5, H y 
httfc:SMr*ft*l,s;* htt % yX;i/3 0 5»&ttffi$ftfcfta tt ft 1 OO^m 

^*ftl OO^m£:U BlifttfftS7»SR7rpinTtt»n«R*B«-rn». 
yX;i/P3 1 6 0PgMK>y b 3 0 3 © t^y ^£ J; &#J^WfgT-& 

So 

'J*£ <TZZ\£&T'$Z<D'T:. 10-2 0 jumMOtfrRO't* >C^fs c £ 
CVD^g, X/i».y*=£S, -<^>fT*,a^^^^> K-tT S 
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>W *£a&BJlUfc#. ISIDT^^^ ^ h U ITMIM 

-&M) .MIS (&JK-lfi»-$' , J=i» ^i;'©ffe©24g^ 3ig^T*iB 

^T-flteK^ti^^x £©®^c&#$eB££S&;s-et<&<> <*e>Cfcj\ *%B^tt7'^ 
L (xu^ ho * y-fe &©T:fc.&^o ££<cfciu TF 

Tfc^tf^fl^w dmd ( ^ v ^ ;i/ * v— f/wx) ^mjp 
< x iz *$g £ sg ffl or $> * o 

Hernial €r^m^^mt3T?f^-r 2 ~ff! 7 HUfctflKo^TliiBJ-r *o 

as 2 mmm 

4 0 011 MS4 10ii s f-!S'iSn, Sn+l-^SSGm, Gm + 
1 tt<toXM0B^4 0 2 CEiM^ii> =&li^^^4 0 2©^*fc: 
^LTliT FT 4 0 4 ^M^? ntl^o I©TFT404tt, V-7*«4 1 
4 i: KU^>M4 1 6 i:©PIK:f t^;i/eMtSfeK>©f + ^;m«4 1 7. 
tt****««4 1 7 1:^- h&*tiSt4 1 3*^U^t5^- Mffi4 1 5, 

»y-h*«4 1 5©*iBfflic^ja*nfcjBBg»«K4 2 k tt«mf&iMR4 2 

h*-;i/4 2 1 A^LTV-^4 1 4 C*»fl9»l*"r* V — 
*^&4 3 K 43«tVii^^JK4 21©3>^^ h*-;i/4 2 1B$^UK 
U-f >M4 1 6 CS^mt^ I TOJK*>£&£iIilg®8i4 4 1 £W UT^ 
*o V-7ti4 3 1lir-i'iiSii ) Sn+ l-©-gBT*<fc>K V— hm<S4 
15i^l^Gm, Gm+ 1 -CD-gBT'ifc*o 
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mmmm4 4 lfci\ r-^HISn, Sn+l£¥fr&*m*i4 4 1 A, 44 
1 Btff-i'^Sn, Sn + 1 J: t> ?) l*l<l!!lfc:{fcg-f * «fc -5 £;8t&£ftT^ 

So 

02 0 (A) - (D) , m2 1 (A) - (C) fcfc, *^ite^|07'^v i -r 

£©£5 UTtTJ h «J **SIR4 0 O0iMttt s tf x 020 
(A) fcTfx-f «fc-5(I> *£*«IK4 1 OiiLTiRfflO&TMjaUtf^fcfflVNSo 

*r, *g*ts*g4 i o^rimbLfe^ mm.mm.4 1 o©±tccvD& (chemic 

al Vapor Deposition) -*>PVD& (Physical Vapor Deposition) 

'j3>^bi^^ir^?>^sTitt«^4 i uMts. cvDtttm 

£;U£MfiE.CVD$& (LPCVDS) ^r^XTCVDSs (PECVD&) tt£ 
PVDffii: l/tii, Tit&mm 1 

& (c % TFT404 (DUmm ttfiZ^Z M&(D > 'J zr 4 0 

iO«H4 0 6*,CVD^PVDai:J:!3M-e#5. ^ 

■?x**m^-c*mi*-m4 o 6 £;t*-n>^u 11120 (o t^ti^c, 

^tt©^«M4 1 2 tti. 4&#ttR4 1 2<CM*-r:>^i / fc&tiU PVD 

&*>cvD&? < i;zx''r-bii&mm4 1 3*jtm?2> 0 
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KRZ tltzmm.& 0 . l°/o»*^7 0 (PHa) -*>^tf^> (B*He) ttiZ<D 

&<3 S E121 (a) c^-r<fc-5<c x ^>U3>ii<bM*^5k^^p t g^M4 2 i 

SCVD^SOllPVDraMtSo A £^^1814 2 1 ©Jfcffc 

i> 3 5 0 o C*Ij&fcrF<9M£fc*ft5ii^ 
aA^^>©r5^bS:U c ^P^Sfe^im4 2 1 -5 o 

*tc, Ei2i (b) tz7jiT£oiz^ mmn&mm4 2 103*, v-^m«4 1 

4 2&7jcKu>f >tS^4 1 6 £*§iyr3&gfc::3 h*— ;U4 2 1 A&&4 2 

1212 1 (C) {c^-TJ; -5 (c. 2 lcDSSiftCI TOI84 

0 8 S^sEM-T-So 
Ci©M^^Mt:fefcoTli> S-*IcD?&4*i;fcfcfc^-* htt<DM;ftM*£ffi^*£ 

£o c:©fiS2$i&MT*?£«ffcJU m lSIJIg^ilRltKt:, # 



WO 97/43589 PCT/JP97/01618 

to- i o 3 D -efctK mm&m4 i oo&asffli (mmmmm2 o<om.m) iz 
&&m, m&vitm. mmm mm zn^o za)t^mmm^t^x^ tz 

2 5 0°C-4 5 0°C(D&%Tp&Z>\,M£®mmmm.*? 3 0#*>£ 6 Oft 
©il©W$^^fc^ 2 0 0 a C-4 0 0 o C©7km^^Hfflm*T*3 0#*» 

ittytffi&fcyjcom'&m (iTojjit) *s^$n^c ±mmmmiz& Ds 

^5 0 0^->^ hD-A~#j2 0 0 0t>^ hD-ACDl TOJBUi. h 
ffijnA $ 10 l Q/D-10 4 Q/DT\ )fc2W9 0%J-UJ:6^ ®^m^4 
4 1 tbT+^{lt6$IxfcIT0Jii:t5cJ:tfT-§5e ^l^MIt® 

hffiintt 1 0 2 ~ 1 0<Q/n<D*—y£X-1&T-rZo 
CO J; a tbt I TOM 4 0 8£7fc££Lfc&, ^*-->^UT\ @19^ 
T^atC, ®J?mfiI4 4 1 £Bf&-f££. £1131^4 0 2CTFT4 0 4#B 
E££ft£o 6£oT> ;£S^Gm£:frLT&ip&£ft3$iJ^«^fc:j;^TTFT4 0 

4$i§ffi&-r*i«. i^ti4 4 i tPtmmm (m^-r) tomtz&xgnx^ 

C OJ: ff§2^lJg$lTfci\ Iitfig4 4 UMt5fe«)©ITOM^ 

L*»4>. ^fiEHI&J;ft«, m2 5 (B) {c^i-«kdi:. li5fcS&4 4 1 
Lfcmzmtiitt&zj > * 2 ;b4 2 1 B£*A — X(cJStf>5<DT% IiJft®& 
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<Dti^wm.^mmmm4 4 i (mmm) zbi&T'Zzcd-c ? \£>tr%& r Anzi7 

x.^fcfcc. u h W >©$S£&ir£B&jJtT-£ * e iot, £© 
S6 2ft«S0ifc:«fcfta\ ^Stt^^-T^o 
£*itc*fbTI2 2 5 (A) ©£-5tc, IB^m^**^* I T0JBI4 5 Offf* 
Z<DX/tv?I T 014 5 OtfJfcj^ftS^aMfcifcfcoT;*^* 
* I T014 5 OtfM^tlT I T 014 5 0 (DUffilzmtiiZ 

ffil^fiT^tTUt^o l/i^s Tst^y & I T014 5 0 te N 

^4 2 1 B*±XM#>&ts£5 £7fcGfcT£C: t^ffllt-Cfe^CDT-. ^ClcF^PgP 

K*>f >©JIEi:ft£o ^t, 02 5 ( B ) ©«fc r> izmm I T OlCTliS 
®4 4 1 Mt^eii^ffl-efei. 

ff5 3Hife0!! 

mmmmv-mztihXvxTfi-rw-mm. m2 ^©i i - 1 1 ' saciaii-r 

HI 2 2&«fctfE12 3(3*jV^Tx $ 3 ©f5iK0«C«*Ma*^Mffl<DT*y -f 

sr. c©^3nji5^"ctts mmmmm*. h*ib4 1 scoMttt*^ 

Taffifltc<ag-r*Tii(B9^P^«6lSJS4 2 14:. &TSMNIJ6IMR4 2 1© 
Mt=^AdH^±JliMJinifiliJK4 2 2 t®2I«ii:Uti^„ £ CT, V 
-X*tt4 3 1(4. TSiPJlgP^«fe^M4 2 I <DMCJBi*S*u TJBfil«R8«« 
fiS4 2 1©3>** h*-;b4 2 1 Afcrt-UT V—*iK*4 1 4 {zS&ftSlfcL 

CttfcttLT* Bi*M4 4 1 tt±JliMJf n«filtjR4 2 2 ©SSfflfcJ&fifcStU 
J:Jfi)IIJefSlt&*fclft4 2 2*«tl5TJS<H^K«filSia4 2 1©3>** h*-;U4 2 
2A^r^bT KU-f >««4 1 6 fc*j&WSEtfcLTV*a 0 C©J:3 fciH*«Mfi4 
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4 i fctv-*«flS4 3 i i:s^s»t«i^^nT^-50T% zn^(ommm±ifi 
*ZT-. m3nmmx'&, m2 2*>?>fr*»s«fc-5ic: % ^momasijfflu o 2 

®^fi4 4 1li, ?-^Sn, Sn+ 1 £:¥frfc 2 i£cD^/f *1 
44 1 A, 4 4 1B#. mmmmr&lZ&lsXT-trl&Sn, Sn+lOl^tft 
S-T5«t 5lzffi.m$tiT^2>o £tz. mmmm4 4 ^liGm, Gm+1 

fc¥fffc2ffl©«.«*4 4 1C. 44 1D#, IMXIt:«^TjltlOD, 

^©--fflJtfy— *«Sn, Sn+l*J:^SjgGm, Gm + 1 <D±Jsiz&£ o 
T^*« $£?Tx ®3Smi£44 1 (D4m<Dftm®i4 4 1A-44 IDi:. 5 s -* 
$£Sn, Sn+1 N tiiGm, Gm+ 1 fcogitit ¥Mfrt> flxmrs&te^o 
**iS$U f-^SSn, Sn+1. ^Gm, Gm+l(i, *tit>&m&7^ 

zv&otjiTVTj 7v h >)>7xmEL4 o i <z>wL&xmt±^ m2nmmT'& 

BJ3Lfc02O (A) -02 0 (D) ^ttilT^o *ZX. &LT<DWmn&. 02 
0 (D) tc^TilM^fTofeJ^I^©X^t:oi>-r. Hi 2 4 (A) — (D) 

02 4 (A) £^T<fc-5fc:> V-XM1&4 1 4 N KUY>a*4 1 6. 
4 1 7 N y-Hfi*«4 1 3, *5«fctf**-Mt;gi4 1 5 4JfcJ*Lfc 

hmfii4 1 5©m«c % *> x )^>mtmfrt>ttiZ>ymMmmi&i&igL4 

2 1 $CVDMS^IiPVDffit«t5o 

E| 2 4 (B) C^-TO^tC, T*ffilffBgi&£jK4 2 l<Do*>. V-*3i 
$4 1 4 (cffi^-r2>teSt3Z}>** t*—)U4 2 lA^MtSo 

?ti$/^-n>^U, v-^tffi4 3 liJiirr-^UgSn, Sn+1 

S2 4 (o c^Ti^ Tmwm?$mms&4 2 1 ©siskin y u> 
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&tix Tmmmm$&f&m4 2 i&&xf±mmmffl&i3iti&4 220^, ki^t > 

ffi*£4 1 6 lc*§ii-f t> h*-;i/4 2 2A$Mt*o 

EI24 (D) (c^r<t^lc N IP^)g4 2 20iS±«:{:ITOi4 
0 9 S^fiSIti. 

^fcbfc I TOflH4 0 9 Co^tlis .ti&Lfcfgl, KS 2 (DmmmifinM^ ti. 

si4 4isMt5o ;i©fgtc. ia2 2 stsit^ifciatx ^-rn© 
mmmt&2 iz&\,^x<b. mmm&4 4 1 <z>4suommm4 4 1 a— 4 4 1 D&m 

t&tzmMmiz&UXT— **IS n, Sn+K ^SSIGm, Gm+1 

So 

mfttiLmm) izx^xmm^m4 1 o±fc!Mibfcfc«>* 010 (b) izm-r 

*ffi4 4UMTS6<0T, 9 K^^JigtzfTPLSh^ y>t— 
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xi>mmT-&z c «toT, *&njfc: ±rz>o 

H£4 2 l*J«tUf±^{RiJ^F^^JK4 2 2©3>^^ h*— ju4 2 1 A, 4 2 2 A 
##£LT^Tfcs *©*£fcl3dlfci:ilj|git1g4 4 1 (ITOi) ©StSJ&tttc 

4 2 2^6^S2^^0JSP^«fe^iie^B^Lfcfe«>. 3>*? h*-;P4 2 1 

a, 4 2 2 Atigia^-snao^t <Tt>, mmiz®£cDt t £\,^m.*wmm&4 
4 i e^Tts. fi£^"c, mmmm4 4itfHH >««4 1 6tcii^^r 
zmmztzmx-z. Tmmmmmum4 2 1 ^±M{B>j^p^jgjK4 2 2 ^©/ffji 

^fTofe*©^^©S$iS^fl^4 4 1 tltfflut^iK :®l^C(ii^ 

&4nmm 
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ze>m4 mmmcom^t lx. ^22<^>II-II , mm&m 3 nmmvw 2 

®mmm4 2 1 ts z<DTmmmmmmm4 2 1 <omm±^mm^titi±mmm 
mmmm4 2 2 t<D2mmmtzte^xi^2>. 
ei 2 6 iz^-rmmti t m2 3 h^^s^t tt> i@fjim43i4 4 ±JnnjiF e a 

*£^4 2 2©^®Kl^/^^^0^^n*:^/^y 9 I TOJ9H4 4 6 (Sim^X^ 
y*JBI) ^©^^^^ I TOM4 4 6cD^Si±tz^figM^tLfe^I TO 

1447 (mm&mwmmm) t<D2mm&iztz'ox^z>&x$>2>o 

fto7\ I^IT0144 7H: > ^©TSffl'JtzttM-r^^M^^ I T0JS4 4 
6 S^Lt Kl/-f>i«4 1 6 t^g^U^5 0 ^ITOK4 4 6 

d©^4HJte^©^j§ici5t%Tt). ^©^aran-:^ m*. ^3mmmxm 

WL1zm2 2 tm-tttZ&X, f-^USn, S n + 1 — * ilftSSGm, 
Gm+i-l±, ^nf.it^^yi'Yh^^iiLT^tltS. tot, Ig 

^3iWjCi'^T 1 6 tCD>*? htSl^I T01BI4 4 7 

lis I T01(cj:bitUTCD3>^^ h&}*#;i&v^iRii;:ifc*o m4mm 

mxttm^l T0I4 4 7tt$>< £T-x *>ty* I T0I4 4 6 fc^LT KI/-T 

>^^4 i 6 tcm^i$&^UT^£<DT*s h&in;***^*:^^®^ 

CCD^a^T^^-f 77 h tf**S«4 0 12 7 (A) - 

(E) *J:t;i2 8 (A) - (E) LT^-T So CCTn 02 7 (A) 

- (E) fct, ^3H»Wlg*^ti2 0 (A) «~ (D) *5<£tf®2 4 (A) 
i:|3jUT' Z(DWIW*'£V&?Z> 0 @28 (B) (C)«U |g3H 

fam<DJL®.*7jk-?W2 4 (B) (C) ^PI-T-feSo 



38 

02 8 (A)te x 02 8 (B) (DM^mtLTCD^iSX h/t*->J&fi£l|§£ 
**LTl*S. 02 8 (B) tz^T V-*flMK4 3 lMV-78SMt5fc«) 
(3, 02 8 (A) = t>2>B|4 6 0*xny?miz*. OMlTl^. 

^OT;i.$n^/,iii4 6 0©±tc, ir$tiizui?x h 

4 6 1 fcff^LT^&o C©1^>';* M4 6 1 £ffl^T7*;i^-ti7AJ5lt4 6 0£ 
xyf>yt5^tt, 0 2 8 (B) lz9HT£oiZV-xnm4 3 1 &£V?=- 

■So 

02 8 (C) t^-r«fc-5tc. T«{H!l«P ( 3*£ifijg|4 2 lcD^ffi{zi/U^> 
-f *>&\hm?&1&®>m<D : Btim.. 3 5 0T:;iI&J.;*T©j®^fc?&3S$iTfc:T» 

(Ti{mip^jM4 2 i*$zzf±mmmmmmm4 2 2) ©^#^«>*ff -5<, 

T*«JBIH»tttt4 2 1 *5J:U f ±S{BiJ®P^^M4 2 2©-5^ KW> 
MiS4 1 6{cffi^-TS(iMtn>^^ b*-;i,4 2 2A$^tio 

ifctix 02 8 (d) citi^i:, TmMmr$mmim4 2 i&£v±mmmm 

2 2a»£>&£JfF e g*fe*illft4 2 0 <D&m±<tlzx^ y D * 9 

ITOK44 6 (*«tt:*^v*JK) *Bf&-rz 0 
ffi^X, 0 2 8 (E) tC^T<t^(C s 7s>\y # I TOM 4 4 6CD*iS±{Z^ 

itok4 4 7 (mm&mwmftm) zm&tz 0 
z. com ft i Toigt4 4 7©jf^{zfefcoTt±, sg i -nzmmmtm-ozru 

t^^SSffltn. C®^4Hite^J{ca®{BatC^L*:M«*7!it±^— J* h 
COt^Ml^ttTlls fcfcxtfs fi^2 5 0'C~5 0 0'C, L < 

i±2 5 o-c-4 o O'c<o^%^^\±mm^m^m^^it^m7z'&nm% 

*T3 0#*>£ 6 lCDgfcMI (^fiJt) £fTofc& s 2 0 0°CJU±^ 

L<fci2 0 0°C~3 5 0 o C©7jc^*r©jS5ct4#H^l*T 3 6 0# 
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<D&m. mm&®)5 oo*>^h d— a~#j2 ooot>^ fd-acdm 

IT014 4 7li, h&IKifil 0 2 Q/O~ 1 0 4 Q/DT-. 9tftMmW9 0 
%JU±fcfctK I T014 4 6 £fcfc£+#fct£fg£ii£*fclif!imfiS4 

©f&©#BMbttM»+C«J#U »tSfi^2 0 0«CWTC*:ofcm *fe*§ 

m&4 i os^i^^^cgsi^aito ^©j;-5c % &mmm4 1 o© 

TT©* 2 ©MUIT-©jl7Gfc: £ *) ffitttttb: bfc j&flttf gtf mt Ltli^t 
£BS±T-£SCD-Cx >- h»fit©/J\*«c^*I TOI4 4 7 £f§3 £ # £o 

*&&£4K4 i o*j»«ia«iR*»&^si*fc9i»)W-ri:*©ia*«, i*ito« 

4 4 7©SBMb&l8lt-f fcfctoCtt 1 0 0"CJUT"Cfe4C t^itJit t^o ^ 
#1 T0)i4 4 7©itffiUtttM*©^^PIS* J #l^«< ^^©T-, *M+©& 

jncioti^i toi4 4 7 <Dmmb&m%zhtt&tK&m-M-r2>ti»*>-c&2>o 

;©«t^lCUt7^«^IT0I4 4 6iJ«fct5M^ I T OJ&4 4 7*3Bfl»Lfc 
HI 2 8 (E) l:^tJ:9CI/^X hYX^4 6 2$}fMt> ^Ji^fc-SL 

:jlti!3, #H9K«K»4 0 2©**l^ntCTFT#J&fi£i**X*o ^T, « 

*fc*2SJK0!rcUU HX*«4 4 1 £Jfcj£1-*C&fcoTfci:^fc I T0JK4 4 
7£ffiv>T^£o £©&*JSWatt®3ltt«ttfc«ftT^*©T?* 039 (B) 
Cifx-f .t^tc, T0JK4 4 7Sifi6t5fc»©MSfctt^-^ htt©& 

*fc#ti> u>#* h*-;i<4 2 2ACgBl/T4Dfc^^y^ ITOK44 6S 
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®©C3a5Ec^S^A-Xfc:S«)So £fcx l^^lt4 10±Cf^ 

$>2>o ^tiffi, ^stisMcD&t^iSfciii^sm&u 4 i ^m^LX- $ %><dx. ^ t: 

—#1239 (A) <Z><fc -5 13> iiiim^S^/ty ^ I T0fli4 4 6©^T-^J5£-T 
:©7/<^I T0JBI4 4 S^^^ti^ScDSMC^^oT^^^^^ I 
TOJH4 4 6tfi^tltl$^ ^^y^ I T0JJM4 4 6©^@(-^^n* 

^iT^ftTLja, L*»&. $ I T Oil 4 4 6 te> 3>**h*— ;P4 

2 2 A*^Til»iitr«taicB^-r2.c:i:^SIflTfe5©T, * £ £^QSB#B 

XDHBt'kS. 3Eo-t, 2£*I TOM 4 4 7 £Bfi£-r£ d £:#WflJ-eifc£o 
^4^SS0iJ©«t-5t: x m^WL&4 4 1 £ v— xm&4 3 1 ££PI&&Jf 
P£fcff*/£r3C££gttCJI^iS&iSiJgt4 2 0 £ 2 JBteigi: bfc^ttt, =r>* 

* h*-;i,4 2 2A©7^^ hit#*£ < *g*I TO® 4 4 7£ffll^ 

^fcx ^^-^ITOJI4 4 6 1426* I TOM 4 4 7 lzit&l,X U X hT7 

* vtCD^te^iiv^^jtgfttifc;*,;^ *Hife^T-H:> I T OM4 4 7 (Z> 
&m(ZUi?x hvx^ 4 6 2 §Ifi!ttS(Dt, — ->y*g&#<£< fc££trN 
-5F^Hj5&£Cfc^o ^tlffi. ^*ff*iM* — >£&-3ljfgmfii4 4 1 %m&.X'Z 
5. 

^ 5 ^itetfy 

f*£*lTl^51j^:®(E>— gp^fe^LT^-r^FMSTfc »K 0 3 0^01 I I 
-III' ^^ffi^-rs^gTOWiSST&So fc*5 N C©f6 5fiffl&0!!ti3^T. 
4 ^JStfiJ h ft,® -T 3 3fl# IZ o I % T 1^ — © ??-*f £tt L T ^ tl e> CD gftBJ! £ #HS"T 
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«4 0 1 $&Um&4 1 0±&t~-*U4 3 1 t%.m&4 1 5 £:£J;oT£& 
OWmm®4 0 2 {wEHB^^iXs SiB^^4 0 2 <7>&*£*r bTtiT F T# 

zcom5nmm<Dmm^^"Ci>. \, j i** hisx/ty* itok 

£Efc^T\ ms, m4HJSfi?'JT'^LfeEI2 2 i:[5j-i:^^CDT'x ^-*&Sri, 

d0^5Hif|g^J^m4llite^Ji:*aiSt-S^i±, * I T0JHI4 5 6 tmiv 

I TOSH 4 5 7 &MTZ&5lzm*lZJi?-->yBi&£tltzi><D-(:&Z 
fc«>. ^ix^CDBfigfSMfiffiitb. M I T 0H4 5 7 ©MMtt^^ ^ ^ I 

ccit*. ^4njs^j©«taic. Toit^^y * i t omt*m-<Dm 
***j&j*-r3«fcs#£r.&. b*»u i t oi#7/i >^ i t oi©m 

«lfe0 2 7 (A) ~E2 7 (E) £7f>-fXf§#j±iiiU ^3 1 

(A) — (C) <E>xgfc±tii-r*o ^37?, WT©ra-eti:. ^3 1 (D) td^ 
txtmciSO^Co^t, ^31 (D) ~ (F) Z^misXeAWTZo 
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m3i (o r-tts Tmmmmmmm4 2 i©gi®<-*>';:3>Miig7b»£fc£ 
nt^5c / 

EI 3 1 (D) fr^-Tct ^ C TJiffiiJJf F^MM 2 1 *J«fc t^±JHftlSF^ 
^4 2 2A»£>fc£/IF E gi&g*§J^4 2 OCD^S^ftrlzx^y^lzJ: !) I T 0181 

4 5 6 (mn,&x'***m zmtft-rz* zz^.x-(0Jim ; bm4mMmtm^x- 

lis C©^5^flg^T-iis * I T Om.4 5 6 £ f HB 

->^tSo ffctot., ? I T0JK4 5 6 £ff2BKLfcgL 03 1 (D) t: 

^-Tcfc -5 Uv 5 ^ h 4 6 4 ZmrfLL, *tl&si* ?-rz 0 z<Dl> 

i>J* h-?X? 4 6 4S^fflU7/t-^ I T0JBI4 5 6 £ J. * ^ > **bT\ IS?I 3 

i (E) iz7jk?£otz, mmmm4 4 1 (om^^mx +> bm^n&tzxsiv 

* I TOJg|4 5 6 SgS-fo ifct;^** I T0flg|4 5 6 <Z>^®fciJ£^:fr I T OIK 
4 5 7 (^fUS^B^^flg) SMtS. zcom^l T0I4 5 7©SfifcC;fcfc 

^©.t^tlTl^I TOJ3H4 5 7£Jfc/&LfcgK 13 1 (F) £;j*-f cfc-5fc\ 

fci*CH«ft££JB^fc K^-f^vy^-^tc «fc t> ;^-r>^bt, S3 Otc^-f 
•fcdtz. iSm^4 4 1 Wt5, 

£:#T-££o »t, KU^f >^4 1 6(Z3>** h-T^^I T0JK4 5 7i±, 
I T0/g£JttfcLTCD3>** hil£m#i§V^fl*UK;fc*#. ^5||JfE0!l 
T-te^fiJ I T0JBI4 5 7tt;fc< £T', I T0H84 5 6 ^Lt KU>f> 

SliTI^JW^o ^^<^ITOI4 5 6li»<T«):^«)> fc£ 

— - >^££p$#&^ 0 Sfcs ->^fllflC<OWl^*I T0IK4 5 7 
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x-, >&au*T? sa- 

ns 6 mmm 

mznT^zwmmm<n-&&&*vx7ifi-t¥-mm. m3 3«u ^©iv-iv 
' uizm£-rz>iiLWX'<Dmmmx&2>o 
:oi6»j©^Misit mmm.M4 4 nt±mmmrsa&mm4 22© 

ccd^u ITOJ14 6 8^ Tmmm?sm.mm4 2 i£D^®fc:*^.y*&iz«fc t> 

ff£/&£nfcT;i^^Algifr£fci>*8iim414 6 6tZ*tLT\ ±«<l!JJf fia*fe*iillSI 

mm«84 6 6itTmmmr^mm.4 2 i<dzi>*>7 h*-)i>4 2 1 bs^lt k 
w >^j^4 1 6 izm.m,miz&ffi£tiT^z>o ®.-*x, mmmm4 4 it±^ 
TmmiziiLm.-r^^mnm4 6 6^ukw >%h$,4 1 6ci^^lt 

«t rjf JH a £ £ *iT -5 o 

£©£-5 7v h >;^^^te4 o i©^it^iSi±v m4<Dnm 

mxm.BMLtimi2 i (a) ~E2 7 <e) c^tigtfftiti. ^:t, wt 

©n^B^T'tt. ®2 7 (E) C7fx-ria<£f££ff5X^©^Co^T®3 4 (A) 
- (D) £#J8LT!&0Ji-f 

03 4 (a) c^ti?^ Tmmm^%mm4z \<z>r>%. v-*«*4 1 

4*5<fctf Kl/-f>{SlS4 1 6t:ffi^-r?.ffigK:z3>^^ h^-;H2 1 A, 4 2 

hvx^4 7 OSML, IOl/i/'7hT7^4 7 0 VNT ^ -t? AJ&4 
6 0$;^-r>^T5. 034 (B) t:^T<fcaiC x V-*^3i4 

3k 7=-^^. &&v*mmM4 6 6 $Pi^B^-r-5o 

El 3 4 (C) fc^-f .fcofcls TJKHJf Ea&ifeiJ^ 2 1 
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±siH!ijer>9«9i»jK4 2 2oo*>, 4>at»f£4 6 6(cffl^-rs<as ( ku-t 

>««J4 1 6 (CteMa-f C3>^i? h*->l>4 2 2A«tf5o 

034 (D) CT>t<t9l:, T«illJint6liJR4 2 1 £<fc ?5±0{ffiJ^P^ 
*fe*illS4 2 2 ft 3^^*1/1114 2 OO^MiciUi TOJ&4 6 8 

COgpfcl T0M4 6 8©Ml:fcfeoT^ ±& Lfcg-HflSWCT StUB Lfc 

CI© «£ -5 (c LT I T014 6 8*JKfiftLfc», l/^h77?4 62 *J£fifeU 

C©p«{z* v H32*6mj;^l:, r-^iSn, Sn+ 1 -*5 «fc tttM 
&Gm, Gm+l-^&ft577-^Th^7«ft5o ISfffSl 

ii4 o 2©^p^*s^<^»5 x gkwizmm<Dtj:^¥m.temMmti£4 4 i gj&ftT 

^ I T 01 4 6 8frc>-&2>Wm^&4 4 1 ti^Sy * I TOflg&iffc: 
^©^©flifefiflJT'&^I T0JK4 6 8 »y $ -*7 

&m&*>t < £2,tpmmm4 6 6*^lt Ki/-r >f»#4 1 6(z^^^bxv%s 
t>&fmM&&mt<D2mi&&#t&^m4 6 6 izm^^tut^ m^i tojk4 6 s 

*^M(c^tfM^I TOJ3M4 6 8 tgitt ^ifb^iiiCi:^^ -£ft8L 
+MM4 6 6 tmifi I T0I&4 6 8 £(DZ2 >? h < £&X'% 
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mz «3 us -r s -a m t- © m m m x- $> s o 

8S4 8 0(c J; K>m*a I TOI4 4 1 t Fl"C>ffiffi4 1 6 i:©^Uft&i^£fi£ 

0 3 5 C:fc^T> ^©i^llfliSWcSfcST*^ 7t h U **S<&4 OH, 
*&*M&4 1 0±#ir-^$a4 3 1 t%.W&4 15 £lz£ oT&&©Hff^*i£4 
0 2 tcE!iBl&£*U &iSiiif^4 0 2 ©=§*£?* LTfctT F T (iB&*-r 

0 3 6 t:^-TJ;^tC, m7^i6^T-tts 1^14 2 1^ 1® 

man Tom&t>f$,2>mmm.m4 4 lau ^©T;swc:fc^T®Fi3&*i:JBt4 2 

JRffll) *>e>&S*^m4£4 8 0©a®$J£^J&£*tTV>So ^ot, H^^4 
4 1 ii4>i^*^4 8 0 KU'f>*«4 1 6 £m^l$fc:i&^£ftT^So 

ICTts tpMm&4 8 0tt7^U^Alt* !K ^3©&#fc^©T'. *© 
fcf&mmt^ > 2 ? b*— K4 2 1 B©tf]g&:fc«fctf-£©JHB©^CI£££nT^ 

So 

7HifS0iJ-CH:x Si^m«i4 4 lttV-^ii4 3 1 £:PJ- ©J§F*g£*ftfifc 
£ixTM£©-c?x £fte>©m&l^±#&i6&U&^£5i;:ieg<*:fxSo (13 5> 
0 3 6#J8Q 

T-|&BJlL;fc02 7 (A) -02 7 (E) JC^f X*I#mfc«it-r So J£l 
T©IftB^T*(*s 02 7 (E) C^Txa©&t3fr-5 Xfi©^fc:o^TE 3 7 (A) 

-03 7 (C) &#B3LTlB0J3-f So 

03 7 (A) tc^f ot-5C, J1HI6««4 2 1 ©-5*,, V-7i«4 1 4*5i 
VKU-f >3C*£4 1 6 lzmM-r2>tiLWl~3><!? 9 b*—)V4 2 1 A, 421B§ 
ff^fiJt-rSo V-7SI4 3 l:fc < fclJ^-*^£ff£l£TSfc«>©r;i/^»i7 
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^^^^4 7 0 ^m^XTJVK -t> AM 4 6 0§;^-z>^Lt, Bl 3 7 
(B) tZmTJiotZ. V — 3 ^-^SSL ;fe<fc 4>i&m4£4 8 0 

El 3 7 (C) t^ti^i:, 1P»JI4 2 10II(||MC^IT 

^©.tolCLti^I TOM 4 8 2£ff£f&L£:SL Ui?7h7^^4 8 4&B 
/£U ^it&ffl^T I T014 8 2 £M*-->yuT> i3 6C^t<t-5C 

®^m^4 4 i zmm-rzo 

ff^Lfc I TOJM3b i e»^cSiil^m«i4 4 It h" W >^W,4 1 6 t(D=i 9 b 

14 6 6, 4 8 0 £V-;*mj&4 3 1 £ JilJ^— *j&£|^|$ff$j£LT*il*> t|e| 
-MS*»e>ftS^PJK (7;^r^Ai) *>6JJfEJcLfc = CtUCttilT. 1213 8 

(a) tzfjkt^^iz, mrsmmm4 2 0* rmmmmmm»4 2 i;fcj;ar±jfii!i 

/iHfefglM 2 2 L&Stefc* mUCJ: t)^fi£Lfc I 

£10%tt&4 4 1 *«fcV*fWS^^«y ^R<pe»^fifctfc4'««a4 8 6©^^^, 
_t^{RiJ»^fgiS^flg 4 2 2©^t®±fc:ff26EUTfc z<D£5 tzm&tL1z®&£ 

8 6 (mm&xsivpm) sv— *«S4 3 1 4:R«;.&i«Tj&j*"r a 
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#Sj^mtl©^®S#Ki2#£;&# L-^-f r U -i~m<D TFT Lfc 

iii3!5®B80aiBSttK:aK-r»»*l»*"r £ c £ #T- S So 

fcilXli, i38 (B) C^ra*X^ifffi©TFTfc*5V>-C^ mmn.&4 4 1 
TOMfc/Bt^ttfcf. S9Xm£4 4 1 £13 £3 *o 

03 8 (b) (c^-rTFTTiis mm&m4 1 o©a®{ii!icT«&«MU 1 i, 

hmi®4 15.^- h^lJI4 1 3, *-**)HB*4 1 7 
T^j^y -r*> |J3>E *5 < tI^5 1 i'^;KSISfflcD$gSitflg4 9 O&Z&mffxm 

¥<DX^y *JBt*»£>&* V-*mi§§4 3 l*$«fcV4>l**ffi4 9 2 tfM^ixt <^ 

So -etL^©^®d!i^{iSF^j^m4 9 4&&vwmmim4 4 1 ^fiu* 
^tixu5, zzx. mmmm4 4 i&m$iiT omfre>Mf&£tix\,^2>(DT', 
mm&w-m.X'&Zo $.tc. ij^s«84 4 itt. mm$&mm4 4 i©n>*? 

-fr$:frLXrpMmM4 9 6 CilMLTl^. "T^tot.. lifftmflM 4 1 
fct. *Jg£*>£fc£*iSimfii4 9 6S^Lt KU-f >|g**4 1 6t3^^<Sg 

LTV^fctf), SMf I T0J^*»^^S@^m*i4 4 1 tt Kl^f >^*£4 16 

144 ni, v-*m&4 3 i tmttzmmtzmtitztix^zizisb. me.®* 
i^tsz £#fci^ 0 *nsu 1^44 1 vr— *m j t>7£&m (mm-& 
?) iztiL<*ztfL$ixmmm&4 4 1 zi&^mmtzMi&xgzcDx. =r-*i&*?i£. 
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Hlitm&i: LTffl^TfcJ;^,, I©l|^t!±x^f>^{: j;^, i T OJBtfc:*f-f * 

<D ^ f ti ir £ Wft m C X J&i&T- £ 2> Z £ (i S o * X & & t,\ 0 

fl8fdfe0!| 

^m$gm^^ iooo. a^ft^siejss 1002, m-^mwrnm 1004. 

H^^l/ft^©^^*^ 1 0 0 6, 9 D v ^$g£[5]E8 1 0 0 8SVm3gls]8S 1 
0 1 0 £^A,T*£l5&£ax£o &q%{ft?Btfl:£7ffi 1 0 0 Otiu ROM. RAMfcif© 

^^'^ r\s \zm^&mffivxm±i-zmm®B&te¥&&A,xffim$ti, tu? 

*&£IslB&l 0 0 8*>£©*D *?Jcg-3^T. K^:*©*&£©ajjMim*m 
i^ti$B£a3®[H]£S 1 0 0 2 l± % £ d y ^7$g£H]BS 1 008*»£©^Dy 
^(-StJ^T^tl«S«ilbTtH*t5. ClO^T^tf^^StelfiS 1 0 0 2li, 

fc&^tt*^ >7"iH]ss^s^trc t^t-^-So m.mmmm& 1 o o 4«u j«ffld 
m?z>o mmfBiB&i o i oat. tm<D&®B&tzm*>*m%i-rz>o 

^•7-**^— >a> (ews) . 0 4 3 iz^-t^-i;^^ &z\,^±m&mm. 

* v * >\ * jv % ^ 7L fc ^ m & £ & mif z z t afi x t* * <, 



WO 97/43689 PCT/JP97/01618 

49 

0 2^^Mm^tL^t&^^A J ^>1' htf'f Kl 10 4©l*|gBT, 7- 1 1 

0 6is^U2^<OV-f #u-f v >7 K 1 1 0 8 CJ:oTR> G. B<Z>3J1&<;: 

ftttbti. *h?no&<DW&*mm-r2>3&(Dm&'i*ji'i i i or, i i i 

0 g*j;v i i i o b izmfrtiZo * i/t> ^ft-eno^n^*;!/ 1 1 1 0 R, 
ii lOGjjiiFi i i o Btz«t ix&mgtitzytte. r<< to 4 -^ruxA 

111 2C3^|q]*»c>Alt$tl-5o ^ y^rUXA 1 1 1 2ftt, P y 

(Dmm.&'&f&gti, >xni4 fciiLt** «;•-->& arc* ^-hh*** 

04 2 fcjj*?vt — V>*;i/=»>e.x — * 1 2 0 0tt, 3?— K 1 2 0 2 £fif;L 
fc#<fcgBl 2 0 4 i:, 1 2 0 6 t$tt5, 

EI4 3C^t^-i^t 1 3 0 Oti. — 1 3 0 2l*ie. i B B B I^i 

S1 304, 9 s ? 4 Y 1 3 0 6 a^«Sx.fc^^ h*F-f K 1 3 0 6, [HS&StR 

1 3 0 8. fg 1 , fg2<D^-;P Hfcl 3 1 0, 13 12, 2 o©5*ti^^ 1 3 
14, 1316. Tktl? 4 Kl*** 'J7r-71 318 ^^t5, 2o©5if4^ 
fMfcl 3 14, 13 1 6M7^^^rt 'J7r-71 3 1 8 tt, *l£S£w£4& 
1 3 0 4 fc[§|&aS«l 3 0 8 £ 2> i> (DT'&Z* 

^ a H B ^Hfil 3 0 4tt, 2&<DmW&&L 1 3 0 4 a, 1 3 0 4 bCD 

Tji^^jvfimtfigtiZo -Js&mw&foiz^ ^4 otz^-riga&missi o o 4, & 
2>^i*ztnzimz.xm.7jiffimmm\B\3& 1 00 2$Mts;i:^#5 0 i&na 

1 3 0 4 £}Si8£*i&^®S§«U MII^Sf£CD^ft-ttlHlf&i:<?ft. 134 
3©^^tcttlsIgSS« 1 3 0 8(C*g«-C#&o 
04 3tt^.— ^^©^fiJc^^-rt©T'$»S^e>x *£H3I^S<gl 3 0 4J.^C 
1 3 0 8 tfiMmbtJiZifi, m^UfflO-gPffi^ UTi B a a ^^g^ 



WO 97/43689 PCT/JP97/01618 

50 

S« 1 3 0 4 *m.&£ \sX<D&m7 U-A 1 3 0 2 £@^Lfc*>tf)£, m?u& 

4 h^m-ttzit, &mm.7 u-a 1302 rttz. mm&TK&m 1 3 0 4 ^ 

M 3 0 6 a^m^.it^-C h#-f K 1 3 0 6 i: £*fi^&A,T-x ifcH^ 

fif£l 3 0 4 fcHU&fS 2#©jMgtK 1 3 0 4 a, 1 3 04b©-^t, £Jg 
©gmi&#7fc£dt£*ifctf U S Pf-ri 3 2 2l:lCf5/71 3 24SH^L 
fcTCP (Tape Carrier Package) 1 320£gM£UT. 



PCT/JP97/01618 

51 

m & © is m 

titsm^m^^ntzmzmcwm^fixn^fi^m^^k dsn*-* 
m^tr^svin on Giassjgtfci&o txmmz nx^z z iiz&mt? zmmr 

2. gfSfcJH 1 iZ^X. 

3. m&m2 tc43V>T> 

2ff S^Ur^^ttJl i:> ^-b&SlJlfcs ^-MSt, zm^zmmv? 
> ^ * * £ ^tr CI t * ttWL £ T 3 mm=r>H X . 

5. at&g3&fctt4£&tvr« 

it, 

7. sf;3c^3 72rS6©^rft*»£:fc^T, 



WO 97/43*89 



WO 97/43689 PCT/JP97/01618 

52 

10. m&m i ^M'9©^-rtv3b»t:*jiNT> 

^^ti^-DmmmmmzxmKDmmmifita^tixm^ti^s i Ozcom^miz 

1 1 . mmm i oiz&^x. 

~Muizxm2(Dmmm&te£tix. mzm 1 o^itj; s t>*<D&w#m&iz 
ztix^zztzttwit-tzMmTsux. 

12. »*Jg2 75M9<^-r:h,z>»£*i^T, 

i 3. m&m i 2 iz&^Xs 

mmm&tjL$tix, mum 1 toamrnvt* *)i>*<Di&ii i &&fa±gtix^zz.t 
i4. mmmi7bm9<D^-rtifrtzt5\,\x. 

^mifi^^nftmm^m^m^xm^tix^^zt^^mt-r^mm^^ 

1 5 . ffi&m 1 4 tr^JOTx 

buhb^& < t i ^©#m^{±s HuiBm i (Dmn&mmtzmm 1 ©imsi* t> 



WO 97/43689 PCT/JP97/01618 

53 

S Z £ £ t -f & lif/ W * o 
1 6 . gfjfcJg 1 4 tlft^T* 

i&*3s*«ttsg*Btt±&# i t o«-c»ac fc*ft«fc-r *<> 
hubbm^ i t ommmtz&m* * nx c km?*" 

1 8 . gs^ia l 3 7JM 1 7 ©v*-r*tiPK:#^T* 

1 9 . it mm i £*j^Ts 

2 0. fg#^ 1 9 fcfcvyc, 

|ffK31i& * << v * > fJR^ #f*flt h 7 > X * T- fe * Z £ £ i: T -5 SBt^ 

2 1. |§^312 OtZii^Tx 

mmm.mmzm^mizmmztiz'r-vmmt. 

2 2. st^fcJg2 lCfcl^Ts 

Buia^imts^fli^M^ i t ojg-e&a c t & aara^/w *„ 

2 3. af^cJg2 1 £fctt2 2 td^Tx 



WO 97/43689 PCT/JP97/01618 

54 

2 4. mmm2 3<C*SUT, 

t&SBiIi**ffi©ttJa»#fiai3^— 

2 5. gt3cJI2 3 £fctt2 4 £;fcl^T> 
«TI3?i«tSfe^JBlt:TJBJ«*tifcfl91EliI*«ffi(±, 2gmt$J*;W*JBI£:frUT 

2 6 . ffi^JR2 5t*^T, 

2 7 . 8*&Jg2 5*fcl±26 C*^T* 

2 8. ^ScJH2 5*&tt2 6 £*SV%Tx 

2 9 . a$£ 2 5 ;$M 2 8 CD^-Tti^tC^T. 

MsB^m^;*-^ ^j^^mfiB^— ^lafcrajBtttni/H frop— &jstmcT 

3 0. af^J[12 5 75S2 8©l>-rtl*»tC*5^T, 

n& X » * m& MIB 5 s - Z m J: *) * ±» C LT V % * Z £ £ 



WO 97/43689 PCT/JP97/01618 

55 

3 1 . li^JS2 3K:fc^T^ 

ma mm tc mm $ ti-k. ±m mm p^«£^m t & m z. . mt^±m mmmmmm<D mm 

V9X&& 0 

3 2 . m&m2 3C*Uts 

»E»itt^^ v *m&m&Tmwmmm®im&m!$.£tiizm 2 > 9 9 h 
mmmmmizBi&ztitzm z<ou >9 9 hfr-frZfrLxmmmn&x'iy 9m 

3 3 . I»3cJS 1 9 75M3 2 ©^rtt*»CSEtt<Z>3Mlt^t-f XifiB&LZ tllZT 9 r 

mm-T9 : r4 v v 9 x&mtttfaisxm&tftLZttfommt, 
* m r * c: t * nwoi r z> m m;<* 



™> 97/4368* M PCT/JP97/01618 

56 

3 5. *«±fc % 4>&<£fc lJP©»JHfc'J>&<fcfc l mco$&mm£ ££trfc 
ftS©»«^ £ fife £ 3Hg8tJBflt£ $ # f £ aUM^/W * © S5{^^i* T * o T , 

£Spin On Glassl8t£|ift<) SlSt, 

* * f a c ^ & t t *> mwkrt w x (Dmmx&o 

3 6 . |f^Ji3 5 C«tvr* 

J&fSfg2xg£: % 

3 7. 'at&fl3 6 t:43V^T^ 

3 8 . if^3 7 {diJUT, 
3 9. m&m3 5£*^T\ 

^ >«i^&^$r^g[$: BfflB*«±fc:^T*m 1 

^(Dm^mizm 1 ©^^as^:^teLTi'U3>^^Jlg* : Jf^-f-§^2xeh^ 



WO 97/43689 PCT/JP97/01618 

57 

ffS3X|Ifc x 

4 0 . M3 9 fc*H>T> / 

g&SBSB 1 ©f&48LJI&«fc t) *)BtfIB^ »J 3 >^flg©^££p!n±<*-tf*fMx*I£ 

cF ci^f * ci ^ fc^m*: -racist t^-y *©s^#&o 

4 1 . ^^Jg4 OCfcV%T\ 

4 2 . gfsRJI 3 9M4 1 GH*m*fci3^T\ 

mzm 3 

SXlSi:> 

4 3 . If#J® 3 5 fc:l3V>T\ 

4 4. m&J%4 3{3*3^tx 

4 5 . lt«4 4 fc*5WC, 
4 6 . If 3cJS3 5 fcUSWT* 



WO 97/43689 PCT/JP97/01618 

58 

MiEm^m^^m^m^ v < itm7z&mm^izxifoii&mi-2>5&2mmmT-m. 

4 8. I3;fcJH4 6 £fcfcfc4 7£;fc^T, 
fffffiffl 2MLaiXfIf£ti x HiIl3SIKCDiSJg#2 0 0 °CWT£fc<2> £T*. 

^s^ic^-rs ^ i: zttmt-r znwLnu xammnmo 

4 9. lf:£Jg4 6 73S4 8CDV>-r*l*»£j3^Tx 

(In) MXX (Sn) £^*r^frr«£i!yg3&<K±£^J U h9 

5 o . mmm4 9 iz&^x. 

c * ci t * nm. t -r * ^5=/ w * <D®Lmism 0 

5 1. s§#114 9&*tvC« 

fig-r * ii $ £ tzm ? z> z t & <&m £ -r * iir/ w * ©$^#£0 

5 2 . ISslcJS 3 5 yJM 5 1 C*SV*T, 
MI3M<*:o^x@T'tt. ^uI3StS±cD^^C©^gfI3Mi*:&^ It, 

/ ^ - - > ^ ft ^ ^ m & m m ± iz mm -r * c £ * -r & & us y w ^ © 

53. ^©p±mn^wrs^^tttm^x;p&^jgLs 
&WL£m%^Wi(Dmm^m^x)V£^n^nmzmt^^ttifi^. mm 



WO 97/43689 PCT/JP97/01618 

59 

5 4. mmm5 3tZ:fc^Ts / 
5 5. ajt#JS5 3^fctt5 4tz^X, 

^Lfc^tw, Milt, i/^^H$/^->Mt5ci:$^i:tSill 
5 6. s»^cia5 3 £fctt5 4 tC*Jt%T, 

5 7. !t#JS5 6fc:fc^T, 
5 8. If #115 6tC*5^-C. 
5 9 . !i3cJH5 8C*5^Tx 



WO 97/43689 



I /39 



PCT/JP97/01618 



GO 
O 



o- 



10 



m 
o 



Ll 




WO 97/43689 



PCT/JP97/01618 



2 /39 



• 




WO 97/43689 



PCT/JP97/01618 



3/39 




30 34 



WO 97/43689 



PCT/JP97/01618 



4 /39 







1 WOT 


CM 










cm 









LO 

« 

(£ 




m 

CD 

o 



J 



m 

to 
o 



< 

CD 
O 



< 

8 



WO 97/43689 



PCT/JP97/01618 



5/39 



6 




WO 97/43689 



PCT/JP97/01618 



6/39 



FIG .7 



xtr> 



parage 



a - H n v 9 



201 



202 



203 



/v 



204 



205 



^206 



208 

.209 

^2IO 

J2\ I 
212 



207 



WO 97/43689 



PCT/JP97/01618 



7/39 



FIG. 8 



D - K D y ? 



m r 2<D 
mrnmm 



a - H d v 9 



U201 

-202 



203 



204 



r v 



205 



102 



103 



206 



-207 



-TV 



»fSMl 



I 



J208 
_209 

_2IO 

^211 
^212 

JOS 
J06 

J07 
-108 



WO 97/43689 



PCT/JP97/01618 



8/ 39 



FIG. 9 



tffr I TO« 



ST I 



ST2 



ST3 



ST4 



Au;* y^r 



ST5 



WO 97/43689 



9/39 



FIG .10 



J 16 50 



I4S 



140 



I4C 



WO 97/43689 



PCT/JP97/01618 



10/39 




FIG. 13 



WO 97/43689 



I 1/39 



PCT/JP97/01618 



FIG. 14 



303 




302 



4 

J-^30l 




FIG. 16 



304 




316 



WO 97/43689 



PCT/JP97/01618 



12/39 

/ 

FIG. 17 



60 



Gl 
G2 
G3 

G4 
Gm 



SI S2 
61 62 

L 



S3 



1 



S4 



Sn 



X 
LTU 



"X" 



_TL 



X 



X" 



X 

LTU 



X 
LTU 



X 
LTU 



WO 97/43689 



PCT/JP97/01618 



13/39 



FIG . 18 



431. 



Gm 



{ 



441 



Gm+I 



414 ^404 



431 



<rA- 



I k- -I 

i::tl 



r 



415 416 



441 



i ri 

c 



LJ i 



44 1 A 



441 



44IB' 



402 



441 



42IA 

/ 

414 



415 



,42IB 



r 

i r -i 
i c -* 
i 



nil I' 



cj ■ 

i 



r 



404 



Sn 



400 



Sn-H 



404 



WO 97/43689 



PCT/JP97/01618 



14/39 




WO 97/43689 



PCT/JP97/D1618 



15X39 




WO 97/43689 



PCT/JP97/01618 



16/ 39 

/ 

/ 




WO 97/43689 



PCT/JP97/01618 



17/39 

FIG. 22 




WO 97/43689 



PCT/JP97/01618 




WO 97/43689 



PCT/JP97/01618 



19/39 




WO 97/43689 



PCT/JP97/01618 



2Q/39 

/ 



FIG.25A 




414 413 417 416 



FIG.25B 




WO 97/43689 PCT/JP97/01618 

21/39 



FIG. 26 




WO 97/43689 



PCT/JP97/0M18 



22/39 



FIG.27A 



FIG.27B I 



v 



/ 



406 



-41 I 
-410 



406 

4L 



-41 I 
-410 



FIG.27C } 13 



3: 



3: 



414 417 416 



406 



-f -4 



I I 
410 



_ |r I 4.5 111 

FIG.27D 413 



41 I 



FIG.27E 4 f^P 42i 




-410 



414 417 416 



WO 97/43689 



PCT/JP97/01618 



23/ 39 



402 



461 



402 



FIG.28A 



FIG.28B 

413 




414 417 416 
431 4I , 5 422 A f 422 |420 



FIG.28C 




414 417 416 
415 




431 

FIG.28E 

42IA 
413- 



414 417 416 
422 A 



4471 ^ 
420 / ,446/ ^462 




414 417 416 



WO 97/43689 



PCT/JP97/01618 



2.4/ 39 



FIG. 29 



Sn 



Sn+i 



WO 97/43689 PCT/JP97/01618 

25/ 39 



FIG. 30 




404 

1 I I 

402 402 



WO 97/43689 



PCT/JP97/01618 



2G/39 



FIG.3IA 




413 



FIG.3IB 



431 
42IA 



413 



414 417 416 




FIG.3IC 



414 417 416 

^422L^ 4 / 56 /-464 

43, <v^ir 2 ° 

FIG.3ID 42ia-^( 

413 




414 417 416 422 | 42o 

415 456 ,421 / 457 




FIG.3IE 



414 417 416 



431. 



.4221 I 57 
415 >, K e f >420/ 462 
^ 456 421 > / P 



FIG.3IF 



414 417 416 



WO 97/43689 



PCT/JP97/01618 



27/39 



FIG. 32 



Sn 



Sn+i 



Gm 



{=3 



n • 

LJ I 



tL 



Gm+I 



4 ! --! j i 

I— \ 



r •> • 

LJ » 



i 



404 



44IC 



r ' ' i <•• 



441 A 



44IB- 



441 




42IA 
' 414 



415 ^, 6 



44ID 



404 



402 




401 



404 



WO 97/43689 



PCT/JP97/01«8 



28/39 

/ 

FIG. 33 ' 




414 417 416 



i i 

402 



402 



WO 97/43(89 



PCT/JP97/01618 



29/39 



402 

470 !7r 421 B 470 
415 



402 



i r 



42IA 
413 

FIG.34A V 




414 4J7 416 



431 



921 .466 



FIG.34B 




414 417 416 

466. ^224/42?} 420 



FIG.34C 

4K 



-^4IO 



FIG.34D 

413. 




414 417 416 



WO 97/43689 



PCT/JP97/01618 



3Q/39 



F I G . 35 



Gm 



(. 



Gm+i 



Sn 



i n 



431 



7f 



^404 



n • 

J 



44IA 



42IA 
414 



44IC 



441 



415 



416 



Sn+i 



44IB' 



42IB 44ID 



i 



404 



401 



r 

r -i 



402 



I 

» wJ 

I 



— -.f! 



404 



WO 97/43689 



PCT/JP97/01618 



31/ 39 



FIG. 36 



44IA 




414 417 416 



WO 97/43689 



PCT/JP97/01618 



3^/39 



FIG.37A 



415 



402 

1 r 

421 ^470 470 



402 




414 417 416 



411 



4IO 



FIG.37B 4 V 

42 1 A 
413 



421 . 480 

42 IB 




414 417 416 



WO 97/43689 



PCT/JP97/01618 



33/39 




FIG.38B 




WO 97/43689 



PCT/JP97/01618 



34/39 




410 



404 




WO 97/43689 



PCT/JP97/01618 




WO 97/43689 



PCT/JP97/01618 



36/ 39 

/ 

/ 




WO 97/43689 



37/39 



PCT/JP97/01618 



FIG .42 




WO 97/43689 PCT/JP97/01618 



3§/39 



F I G . 4 3 / 



1300 




WO 97/43689 



PCT/JP97/016I8 



39/39 



FIG . 44 




1324 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP97/01618 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. Cl6 G02F1/136, G02F1/1343, H01L29/786, B05C5/00, G02F1/1333 

C01G19/00 , 
According to International Patent Classification (IPC) or to both national classification and IPC / 



B. FIELDS SEARCHED 



/ 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 6 G02F1/136, G02F1/1343, H01L29/786, B05C5/00, G02F1/1333 
C01G19/00 



DocumcDUtioo searched other than minimum documentation to the extent thai such documents are included in the fields searched 

Jitsuyo Shinan Koho 1972 - 1997 

Jitsuyo Shinan Kokai Koho 1972 - 1995 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


JP, 6-281958, A (Sony Corp.), 

October 7, 1994 (07. 10. 94) (Family: none) 


1-3, 5, 6, 
14, 16, 
18-23, 
25-28, 31, 
33-35, 43 






4, 7-9, 15, 
17, 24, 29, 
44, 45 


A 




30, 32, 
46-54, 56, 57 


X 
Y 


JP, 61-78165, A (Sanyo Electric Co., Ltd.), 
April 21, 1986 (21. 04. 86) 
& US, 4687352, A 


1, 2 
4 


X 

y 


JP, 3-102324, A (Sanyo Electric Co., Ltd.), 
April 26, 1991 (26. 04. 91) (Family: none) 


1, 2 
7-9 


X 


JP, 5-105486, A (Catalysts & Chemicals 


1, 10, 11, 



lXl Further documents are listed in the continuation of Box C. | | See patent family annex. 



1 Special categories of cited documents: 

*A~ document defining the general state of the art which is aot considered 
lo he of particular relevance 

~rT earlier document but published on or after the international filing dale 
"L M document which may throw doubts on priority cbim(s) or which b 
cited to establish the publication dale of another citation or other 
special reason (as specified) 

~0~ document referring to an oral disclosure, use, exhibition or other 



*"P" document published prior lo Ike international tiling dale but bier than 
the priority date claimed 



T* later document published after the international filing dale or priority 
date and not in conflict with the application but cited lo understand 
the principle or theory underlying the invention 

M X** document of particular relevance; the claimed Invention cannot he 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

*"Y** document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

M a\" document member of the same patent family 



Date of the actual completion of the international search 
August 11 , 1997 (11. 08. 97) 


Dale of mailing of the international search report 

August 19, 1997 (19. 08. 97) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/1SA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP97/01618 



| C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT^ 
Cegory I aution of do cument, with indication, where appropriate, of the relevant passage 

PSriTVlSla'u^'oi. 93) (Family: none) 

Ijp 8-32085, A (Showa Denko K.K.), 
February 2, 1996 (02. 02. 96) (Family: none) 



X 
Y 
A 



Y 
A 



JP 8-1065, A (Dainippon Screen Mfg. Co., Ltd.), 
January 9, 19 96 (09. 01. 96) (Family: none) | 

JP, 5-116941, A (Matsushita Electric Industrial 

May'l4? d i993 (14. 05. 93) (Family: none) 

TP 4-253033, A (Sanyo Electric Co., Ltd.), 
September 1992 (08. 09. 92) (Family: none) 

JP 62-223727, A (Seiko Epson Corp.), 
Octooer 1, 1987 (01. 10. 87) (Family: none) 

JP, 6-204168, A (Canon Inc.), 

July 22, 1994 (22. 07. 94) (Famxly: none) 

JP, 7-122475, A (Toshiba Corp.), 

May 12, 1995 (12. 05. 95) (Famxly: none) 

JP 3-126921, A (Sony Corp.), 

May 30, 1991 (30. 05. 91) (Family: none) 



Relevant to claim No. 

35, 36 
37, 38, 56, 
58, 59 

1-3, 5, 12, 
13, 19, 20, 
33-35 
39-42, 56 

53, 54 
55 
56 " 59 

15, 44, 45 



17 
50 

24 
29 
55 
30, 32 



SKSfflKS* PCT/JP97/01618 



a. &w<om-tzim<oftm (mv&&m*m (i po ) 

IntCl* GO 2F 1/1 3 6, G02F 1/134 3, H01L29/786, B05C5/00, 
G02F1/1333, C01G19/00 / 



m&*'a<>tL&nmwt mwmfHum (i po ) 

IntCl* G02F1/136, G02F 1/1 343, H01L29/786, B05C5/00, 
G02F1/1333, C01G19/00 



Q^mmmmmteni 972-1997 

0^®H^5r3B^M^« 1972-1995 



m&m&-?{&m u^ta^-*^--* c^-*^-*****. mm^m^m^) 







neaH-s 


X 

Y 
A 


J P. 6-28195 8, A 7. 1 0£. 1 9 94 (0 7. 10 
. 9 4) (7r$!>-fcL) 


1-3, 5, 6, 
14, 16. 
18-2 3. 
25-28, 

3 1, 3 3-3 5 
. 43 

4. 7-9. IS 
. 17. 24. 
2 9. 4 4. 4 5 

30. 32. 

4 6-54. 56 




t><*> xw«t*«'rst><o-ctt*<. &9i<ommx.ttm 

B«L<ttte<D«fS'J<ca*4fl[it-t-5ft:ft^§|ffl-t-* fYj WuBB&OfcSAitt-Cfco-C. 1 fit 
rpj SKWJHBiitr-C, *»o«5fe«to^3fio»«t/j:5W« r&j pj-^^h^r 5 »-3C» 


EE5fl!£S:S5TU;fcB 

11. O 8. 9 7 




B*H#»/7- (1SA/JP) 

SftCtl 0 0 
*UJC«=f-ttfflKIR*iB8=T i 4 # 3 


03-3581-1101 


^ 2K 9 119 


ft* 3 2 5 6 



«*PCT/ISA/2 10 (HZ't-y) (1 9 92#7£) 



[BB5mgg» PCT/JP97/01618 



5 7 



0 1.2 



i P, o!x 1_78 1 65 ' A <2#«i***tt> 2 1. 4fl. 1 98 6 (2 1 
4. 86) &US, 4687352. A l^i 

J P. 3-10232 4. A (B.nWim^m 
4. 9 1) (7r$!)-4U) 

J 0 4 5 ^ 3)° \y 1 1 y t™*®****^** 27. 4*. 1 993 (2 7 |l. 10 



2 6. 4J1. 19 9 1 (2 6. 0 1 



7-9 



1 1 



J P. 8-3 
96) (7r 



20 8 5. A (BS*n«I»5t£tt) 2. 2J§. 1 99 6 (0 2. 0 2. 



3 5,36 
3 7. 38, 5 6 
. 58, 59 

1-3, 5, 12 
. 13, 19, 

2 0, 3 3-3 5 

3 9-4 2, 5 6 



JP, 5-116941. A 



5 5 
5 6-5 9 



0 5. 9 3) (7r?!»-4U 



- , ( f7W"WW«*tt) 14. 5JJ. 1 993 (14 1 5. 44, 



4 5 



/S2) 4 "("JJ"l) A C3WIIB **** B 8 - !992 (08. 09 1 7 



-fcL) 

JP. 6 2-223 727, A (t-fa-x^y^ttJC^tt) 
(0 1. 10. 8 7) (7r5!)-4L) 



5 O 

1. 1 OM. 1 9 8 7 I 24 



^ P o!r 2 ,° 4 i 68 !. A 22. 7fl. 1 994 (22. 0 29 



7. 9 4) (7rS!>-4U 



95) '^'"ftU A fl ** WWDID 12 " 19 95 (12. 05. 

J 9i) 3 "(7rl?~/il) A Cy * H ****° 30 - (3 0. OS 



5 5 



3 0, 3 2 



«5tPCT/ISA/2 10 (ff2««-$?0itt) (1 992¥7)i) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



